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PREFACE 


This  study  of  consumer  preferences  for  frozen  french- 
fried  potatoes  was  undertaken  at  the  suggestion  of  the  Fruit 
and  Vegetable  Division,  Agricultural  Marketing  Service,  as 
part  of  a  broad  research  program  aimed  at  improving  market- 
ing efficiency  and  expanding  markets  for  farm  products. 

The  project  -was  under  the  general  supervision  of 
Trienah  Meyers,  Standards  and  Research  Division,  Statistical 
Reporting  Service .  Preliminary  visual  discrimination  tests 
were  designed  and  supervised  by  Harold  R.  Linstrom,  who  also 
served  as  project  director  for  the  study,  A9  E.  Browne, 
F,  L.  Southerland,  and  E.  R.  Thompson  of  the  Fruit  and  Vege- 
table Division  of  AMS  participated  in  the  planning  of  the 
experiment • 

Field  work  and  preliminary  report  writing  was  completed 
under  contract  with  the  Department  of  Agriculture  by  Nationa] 
Analysts,  Inc.,  Philadelphia,  Pa.  Dr.  James  A.  Bayton  was  ir 
charge • 

The  Snow  Flake  Canning  Company  of  Corinna,  Maine,  pro- 
vided the  personnel  and  equipment  for  packing  the  test  prod- 
ucts. Their  assistance  and  cooperation  greatly  facilitated 
this  research. 


December  1961 
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SUMMARY 

The  objective  of  this  research  was  to  determine  the  relationship  between 
the  proportion  of  slivers,  small  pieces,  and  irregular  pieces  contained  in 
packages  of  frozen  french-fried  potatoes  and  consumer  preferences.  Four  kinds 
of  packs  were  tested: 

Percentage,  by  count  of 
slivers,  small  pieces, 
and  irregular  pieces  per 
Pack  16-oz.  package 

A  5 

B  15 

C  30 

D  50 

A  cross-section  sample  of  households  in  Pittsburgh,  Pa.,  tested  these 
products,  one  product  per  week,  through  k  weeks.  All  members  of  the  house- 
hold 12  years  of  age  and  over  rated  each  product. 

Three  scales  were  used:  Appearance  before  cooking  (scored  "oy   homemakers 
only),  rating  after  eating  (scored  by  all  eligible  household  members),  and  in- 
terest in  selecting  (scored  by  homemakers  only).  The  last  of  these  was  de- 
signed to  obtain  some  indication  of  the  homemaker's  willingness  to  purchase 
the  specific  pack. 

The  difference  between  the  ratings  for  appearance  before  cooking  was  sig- 
nificant; as  the  proportion  of  uneven  pieces  increased,  the  ratings  decreased. 
The  difference  between  the  ratings  after  eating  was  not  significant.  The  dif- 
ference between  the  interest  in  selecting  (buying)  ratings  was  significant  in 
the  expected  direction.  That  is,  ratings  decreased  as  the  proportion  of  sliv- 
ers, small  pieces,  and  irregular  pieces  increased., 

The  survey  results  indicate  that,  though  scores  went  in  the  expected 
direction,  many  of  the  homemakers  did  not  detect  the  critical  variable  or  "cue" 
(proportion  of  odd-shaped  pieces)  when  they  rated  the  appearance  of  the  prod- 
ucts before  cooking  them. 

The  data  further  indicate  that  there  is  a  shift  in  the  critical  cues  from 
the  "before-cooking"  to  the  "after- cooking"  situation.  Apparently,  the  pres- 
ence of  a  large  proportion  of  small  pieces  and  slivers  results  in  the  regular 
pieces  being  undercooked.  Consequently,  the  critical  cue,  after  cooking,  be- 
comes "sogginess"  rather  than  the  uneven  pieces,  as  such. 
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The  most  efficient  scale  for  demonstrating  a  preference  pattern,  after 
cooking,  appeared  to  be  the  "interest  in  selecting"  scale.  In  it,  the  home- 
maker  is  placed  in  a  situation  of  making  a  choice  and  is  asked  to  reflect  the 
opinions  of  the  other  members  of  her  family  regarding  future  interest  in  buying , 

The  survey  results  also  indicate  that  it  is  probably  somewhere  between 
the  15-  and  3C~percent  levels  that  the  proportion  of  slivers,  small  pieces,  and 
irregular  pieces  may  become  objectionable  to  consumers c 
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FROZEN  FRENCH-FRIED  POTATOES 


Effect  of  Size  of  Pieces  on  Consumer  Preferences 


By  Harold  R.  Linstrom,  project  director 

Standards  and  Research  Division 

Statistical  Reporting  Service 


INTRODUCTION 


Packages  of  frozen  french-fried  potatoes  include  some  slivers,  small 
pieces,  and  irregular  pieces  of  potatoes.  The  objective  of  the  present  re- 
search is  to  determine  the  influence  of  such  imperfect  pieces  upon  consumer 
preferences.  Knowledge  of  the  relationship  between  the  size  of  pieces  in  pack- 
ages of  frozen  french-fried  potatoes  and  consumer  preferences  may  provide  a 
useful  guide  for  possible  revisions  in  the  grade  standards  for  this  product. 

Grade  Factors 

In  the  U.  S.  standards  for  grades  of  frozen  french-fried  potatoes,  three 
scoreable  grade  factors  are  involved.  The  maximum  number  of  points  that  may 
be  given  to  them  is  based  upon  the  relative  importance  of  each  factor.  These 
values,  as  outlined  in  the  U.  S.  Standards  for  Grades  of  Frozen  French-Fried 
Potatoes,  are  listed  below: 

Factors  Points 

Color 30 

Defects  -  - hO 

Texture  -------  30 

Total -  100 

The  general  category  of  "defects"  in  USDA  grades  standards  terminology, 
includes  "extraneous  matter,"  "carbon  specks,"  "small  pieces,"  "slivers,"  and 
"irregularly  cut  pieces."  Since  extraneous  matter  and  carbon  specks  indicate 
poor  packing  practices  or  inadequate  or  improperly  run  equipment  (all  of  which 
could  be,  and  were,  controlled  to  the  maximum  during  the  packing  operation) , 
size  (that  is,  slivers,  small,  pieces,  and  irregular  pieces)  was  the  defect 
variable  which  was  manipulated  throughout  the  study. 


Variations  in  Size  of  Pieces 

Four  "packs"  or  variations  of  the  product  were  made  up  for  the  Department 
under  the  constant  personal  supervision  of  USDA  inspection  and  marketing  spe- 
cialists. 

These  packs  represented  slivers,  small  pieces,  and  irregular  pieces  with- 
in the  following  limits: 

Pack 

A   Better  than  minimum  USDA  Grade  "A"  -  5  percent,  by- 
count 

B   Maximum  permitted  in  USDA  Grade  "A"  -  15  percent, 
by  count 

C   Maximum  permitted  in  USDA  Grade  "B"  -  30  percent, 
by  count 

D   Substandard  -  50  percent,  by  count 


"Color"  and  "texture,"  the  other  factors  which  are  scored  when  grading 
frozen  french-fried  potatoes,  were  of  course  observed  and  found  to  be  well  with- 
in acceptable  limits.  The  products  used  in  the  test,  then,  were  essentially 
high-quality  frozen  french- fries  which  varied  only  in  the  proportion  of  their 
total  count  which  was  made  up  of  slivers,  small  pieces,  and  irregular  pieces. 
As  presented  in  the  USDA  standards  for  grades  of  this  product  such  defects  are 
defined  as  follows: 

Slivers  -  Any  strips  of  substantially  smaller  cross- 
section  than  the  predominating  size  of  the 
unit. 

Small  Pieces  -  Any  strips  less  than  1  inch  in  length. 

Irregular  Pieces  -  Pieces  that  do  not  have  the  general 

conformation  of  strips. 

Though  some  of  the  above  characteristics  may  be  determined  by  measurement, 
others  are  a  matter  of  the  inspector's  judgement.  To  standardize  and  control 
the  degree  of  error  introduced  by  human  judgement,  the  USDA's  Standardization 
and  Inspection  Branch  has  prepared  visual  aids  to  assist  inspectors  in  drawing 
the  line  between  slivers,  irregularly  cut  pieces,  and  pieces  that  should  not 
be  down-graded  on  the  factor  of  size.  These  were  used,  as  in  any  regular 
grading  process,  to  assure  the* accuracy  of  pack  variations  among  the  test  prod- 
ucts. 
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Three  Rating  Scales 

In  comparable  research  on  preferences  for  variations  of  food  products, 
the  measure  of  consumer  preference  has  been  a  "like  -  dislike"  scale  on 
which  the  respondents  recorded  their  evaluations  after  eating  the  particular 
products  being  tested.  In  the  present  case,  however,  something  more  than 
evaluation  after  eating  the  product  is  involved.  The  independent  variable  is 
the  proportion  of  slivers,  small  pieces,  and  irregular  pieces  contained  in  the 
package.  The  first  opportunity  for  this  variable  to  be  observed,  and  to  have 
impact,  is  when  the  package  is  opened.  In  order  to  measure  reactions  at  this 
point,  an  "appearance  before  cooking"  scale  was  used. 

This  research  design  differs  from  other  such  research  in  still  another 
respect.  Heretofore,  it  has  been  traditional  to  obtain  "after  eating" 
measures  from  all  members  of  a  household  except  those  below  some  specified 
age.  It  is  possible  that  such  a  procedure  is  inefficient  in  terms  of  cost  in 
that  many  more  ratings  are  obtained  than  are  necessary.  This  possibility  is 
based  upon  the  view  that  the  homemaker,  in  making  her  purchase  decisions, 
operates  not  only  on  the  basis  of  her  personal  preferences  but  considers  the 
preferences,  opinions,  and  desires  of  the  other  members  of  her  household. 
More  simply  put,  it  seems  unlikely  that  a  homemaker  would  purchase  and  serve 
a  food  product  if  the  other  members  of  her  family  had  serious  objections  to  it< 

This  particular  research,  then,  makes  use  of  a  third  scale  designed  to 
produce  data  on  this  point, "interest  in  selecting"  a  given  variant.  "If  you 
were  going  to  have  frozen  french- fried  potatoes  for  dinner  today,  how  inclined 
would  you  be  to  select  the  potatoes  (used  the  past  placement)?  Consider  now 
how  your  entire  family  felt  about  them." 
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EXPERIMENTAL  DESIGN 

The  Products 

The  four  variations  of  frozen  french-fried  potatoes  used  were  (each 
package,  16  ounces): 

Percent  (by  count)  of 
slivers,  small  pieces, 
Pack  and  irregular  pieces 

A  5 

B  15 

C  30 

D  50 

The  various  packs  will  be  referred  to  by  the  above-designated  letters  through- 
out the  report. 

The  homemakers  were  given  no  indication  as  to  the  nature  of  the  critical 
variable  being  tested,  since  the  packages  were  identified  only  as  being  from 
the  United  States  Department  of  Agriculture.  A  two-letter,  three-digit  code, 
lightly  impressed  on  the  bottom  of  each  box,  identified  pack  variations  for 
those  responsible  for  handling  and  placing  the  products.  The  first  digit  of 
the  code  was  the  only  identifying  factor. 


The  Scales 

The  three  scales  used  were  as  follows: 

Appearance  before  cooking.  An  11-point  scale  ranging  from 
"like  extremely  the  way  they  look"  to  "dislike  extremely 
the  way  they  look."  The  middle  category  was  identified  as 
"neither  like  nor  dislike  the  way  they  look."   (See  appendix.) 
The  homemakers  used  this  scale  when  the  potatoes  were  ready 
to  be  placed  in  the  oven. 

After  eating.  An  11-point  scale  ranging  from  "like  extremely" 
to  "dislike  extremely,"  with  the  middle  category  being  "nei- 
ther like  nor  dislike."   (See  appendix.)  All  members  of  a 
household  age  12  and  over  made  this  evaluation  just  after 
eating  a  given  product. 

Interest  in  selecting.  An  11-point  scale  ranging  from  "no 
question  about  it  -  I  would  select  these"  to  "no  question 
about  it  -  I  would  not  select  these,"  the  middle  category 
being  "don't  know  whether  I  would  or  not."   (See  appendix.) 
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This  scale  was  administered  to  the  homemakers  by  the  inter- 
viewers. The  question  was,  "If  you  were  going  to  have  fro- 
zen french-fried  potatoes  for  dinner  today,  how  inclined 
would  you  be  to  select  the  potatoes  we  have  just  been  talk- 
ing about?  Consider  now  how  your  entire  family  felt  about 
them." 


The  Sample 

The  initial  sample  consisted  of  300  households  representing  an  area 
probability  sample  of  Pittsburgh,  Pa.  The  criteria  of  eligibility  were  having 
adequate  facilities  for  storing  a  frozen  food  product  prior  to  its  use  and  an 
oven  for  its  preparation.  It  should  be  noted,  of  course,  that  homemakers  who 
did  not  want  to  serve  potatoes  or  french-fried  potatoes,  or  for  some  health 
reason  could  not,  did  not  participate. 


Placement  Schedules 

The  initial  300  households  were  randomly  divided  into  four  equal  groups; 
each  group  received  one  of  the  variations  of  the  frozen  french-fried  potatoes. 
Each  succeeding  week  another  variant  was  placed  in  the  households.  This  gave 
the  following  sequences  for  the  k   weeks : 


Group  I 

Group  II 

Group  III 

Group  IV 

Week  1 
Week  2 
Week  3 
Week  k 

.A 
D 

C 

3 

B 
C 
D 

A 

C 

B 
A 
D 

B 

A 
B 
C 

The  subsequent  analysis  is  based  upon  those  homemakers  (and  households) 
for  whom  data  were  available  throughout  the  k   weeks  with  respect  to  a  given 
scale.  This  varies  from  264  to  270  homemakers  (and  households),  i/ 

On  each  placement,  the  number  of  packages  given  was  based  upon  the  ratio 
of  one  16  oz.  package  for  each  four  people  eating  in  the  household.  The  place- 
ments and  related  interviewing  took  place  during  September  and  October  i960. 

Fifth  Week  Placement 


In  order  to  determine  the  influence  of  "working  through"  the  entire 
k-veek   series,  approximately  one-half  of  the  homemakers  were  given,  in  a  fifth 
placement,  the  particular  product  they  used  and  evaluated  during  the  first 
week.  This  is  a  measure  of  the  influence  of  experience  with  all  variations 
as  compared  with  the  initial  judgments  for  a  given  product » 

1/  The  research  design  called  for  a  minimum  of  2^0  cooperating  households. 
The  initial  placement  in  300  households  was  to  allow  for  those  who  might  drop 
out  as  the  weekly  placements  occurred. 
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Directions  for  Cooking 

The  directions  for  cooking  (given  on  a  separate  card)  vere  the  same  for 
each  of  the  experimental  variations: 

1.   Preheat  oven  to  ^50  F.  (hot). 


2.   Place  frozen  potatoes  on  cookie  sheet, 
shallow  pan,  or  pie  plate.  Pieces  will 
separate  while  cooking. 


3.   Place  in  oven  for  15~25  minutes  or  until 
golden  brown. 


k.       Stir  and  turn  potatoes  after  about  10-15 
minutes  to  ensure  even  color. 


5.   For  crisper  potatoes  finish  under 
broiler  for  2  to  3  minutes. 


6.   Sprinkle  with  salt  and  serve  at  once. 
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SOME  CHARACTERISTICS  OF  THE  SAMPLE 

In  order  to  appraise  the  results  of  the  preference  evaluations,  it  is 
necessary  to  have  a  picture  of  the  respondents1  experience  with  the  product. 
This  information  was  obtained  the  first  time  the  homemakers  were  interviewed 
(see  appendix,  page  3*0 «  Replies  were  tabulated  by  family  income  level  and 
age  of  the  homemaker  (tables  12-19,  appendix). 

Use  of  Potatoes 

Of  the  initial  300  cooperating  homemakers  in  Pittsburgh,  98  percent  said 
they  had  served  potatoes  during  the  past  week  (table  12,  appendix).  Approxi- 
mately 55  percent  said  they  had  served  potatoes  five  or  more  times.  In  con- 
trast, onl"  13  percent  had  served  them  only  once  or  twice  during  the  past  weeko 
Neither  total  family  income  nor  age  of  homemaker  appeared  to  be  related  to 
serving  potatoes  five  times  or  more  during  the  week,   (it  must  be  remembered 
that  those  households  which,  for  some  reason,  did  not  use  potatoes  were  not 
considered  eligible  to  cooperate  in  the  experiment.) 

Use  of  French-Fried  Potatoes 

Among  those  who  had  served  potatoes  during  the  past  week,  58  percent  had 
served  french-fried  potatoes  (table  13).  Nearly  kO  percent  had  served  them 
just  once.  Again,  neither  total  family  income  nor  age  of  homemaker  was 
markedly  related  to  serving  french-fried  potatoes. 

Nearly  80  percent  of  the  homemakers  who  had  not  served  french-fried 
potatoes  during  the  past  week  had  served  them  during  the  past  month  (table  Ik). 
For  most  of  these  homemakers  (over  8  in  10 ),  french-fried  potatoes  had  been 
served  no  more  than  three  times  during  the  month  (table  15 ). 

Use  of  Frozen  French-Fried  Potatoes 

More  than  one-third  of  the  original  300  cooperating  homemakers  said  that 
they  usually  buy  frozen  french-fried  potatoes  in  contrast  to  usually  serving 
them  homemade  (table  l6).  The  indication  is  that  use  of  frozen  french-fried 
potatoes  is  somewhat  more  characteristic  of  upper  income  homemakers  and  those 
k-5   years  of  age  and  older. 

Reasons  for  Using  Frozen  French-Fried  Potatoes 

The  main  reason  (given  by  79  percent  of  those  who  usually  buy  the  frozen 
product)  for  using  frozen  french-fried  potatoes  was  convenience  —  easier,  no 
trouble,  handier,  easier  to  buy.  Nearly  half  said  that  this  frozen  product  is 
a  time- saver o  Other  reasons  given  were  —  economy,  no  waste,  good  taste  or 
flavor,  just  as  good  as  regular  potatoes  (table  17).  Convenience  reasons  were 
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most  likely  to  "be  given  by  upper  income  homemakers;  economy  reasons  were  most 
likely  to  be  given  by  lower  income  homemakers. 

Objections  to  Frozen  French-Fried  Potatoes 

Those  homemakers  who  usually  serve  frozen  french-fried  potatoes  were 
asked,  "Are  there  any  things  that  you  don't  like  about  frozen  french-fried 
potatoes?"  More  than  half  said  they  had  no  objections  (table  18).  Among  the 
objections  given,  the  most  prominent  ones  centered  around  the  view  that  the 
cooked  product  was  sometimes  not  crisp  enough  or  was  too  soggy  or  soft.  State- 
ments of  satisfaction  (no  objections)  with  frozen  french-fried  potatoes  were 
most  likely  to  be  given  by  low  income  and  older  homemakers . 

Among  those  homemakers  who  usually  serve  homemade  french-fried  potatoes, 
38  percent  gave  reasons  such  as  "never  tried,"  "I'm  in  the  habit  of  using 
fresh  potatoes,"  "I'm  not  familiar  with  them"  in  accounting  for  why  they  do 
not  use  the  frozen  product  (table  19).  In  other  words,  these  homemakers  do 
not  have  specific  negative  attitudes  toward  frozen  french-fried  potatoes. 
Still  others  said  they  always  have  fresh  potatoes  available  and  either  have  a 
french  fryer  or  have  plenty  of  time  to  prepare  their  own  french- fries. 

The  main  specific  objections  cited  were:  too  expensive,  too  many  in  pack- 
age, too  much  waste;  not  crisp  enough,  too  soft  or  soggy;  don't  like  taste  or 
flavor,  taste  flat  or  stale. 

The  only  specific  reference  to  uneven  cuts  or  an  abundance  of  ends  and 
small  pieces  was  made  by  just  2  percent  of  the  homemakers  who  usually  serve 
frozen  french-fried  potatoes  (table  18).  This  finding  would  seem  to  indicate 
that  the  particular  variable  under  investigation  in  this  research  project  -- 
proportion  of  slivers,  small  pieces,  and  irregular  pieces  -  was  not  a  problem. 
Certain  of  the  results  and  their  interpretations  raise  a  question  about  such  a 
conclusion,  however. 
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RESULTS  OF  THE  PREFERENCE  RATINGS 

Preference  Ratings  for  the  Four  Products 

The  mean  preference  ratings  for  each  of  the  three  scales  as  applied  to 
the  four  products  are  given  in  table  1  and  in  figure  1.  All  preference  values 
are  to  be  interpreted  in  terms  of  the  lower  the  mean,  the  higher  the  prefer- 
ence. The  highest  category  on  each  scale  was  given  a  value  or  i,  the  lowest 
a  value  of  11. 


Frozen  French-Fried  Potatoes,  Homemakers'  Average  Ratings 


RATING  SCALE- 
HIGH 


2    - 


LOW 


APPEARANCE  BEFORE 
COOKING  SCALEA 


AFTER  EATING 
SCALE 


INTEREST  IN      _ 
SELECTING  SCALEA 


*  SEE   PACE    3    FOR    A    DESCRIPTION    OF  THE  FOUR    PACKS  AR*TfNC    DIFFERENCES    SIGNIFICANT    BETWEEN    PACKS 

U.    S.     OEPARTMENT    OF     AGRICULTURE  NEC.    SRS    17-61(101        STATISTICAL    REPORTING    SERVICE 


Table  1. Average  preference  ratings  for  h   packs  of  frozen  french- fried  potatoes 


Level  of 

Pack  A 

Pack  B 

Pack  C 

Pack  D 

signifi- 

Rating scale 

Rat- 

Respond- 

Rat- 

Respond- 

Rat- 

Respond- 

Rat- 

Respond- 

cance of 

ing 

Mean 

ents 

ing 
Mean 

ents 

ing 

Mean 

ents 

ing 
Mean 

ents 

differ- 
ence 1/ 

Ji2- 

No. 

No. 

No. 

Appearance  before  cook- 

ing (homemakers1 

2.87 

267 

2.86 

270 

3.3U 

266 

3-60 

269 

P<  .01 

After  eating: 

All  respondents  -  -  -  - 

3.15 
3.07 

26U 
707 

3.25 
3.22 

268 
726 

3.^8 
3.30 

26k 
712 

3.53 
3. to 

26k 

719 

P>.05 
P>.05 

Interest  in  selecting 

3-57 

266 

3.65 

269 

3.98 

267 

U.60 

266 

P<  .01 

l/     Based  upon  chi- square;  see  appendix 


Figure  1 
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When  the  homemakers  inspected  these  products  before  cooking  them,  they 
apparently  noticed  some  difference,  or  differences,  between  them  since  the 
mean  preference  ratings  for  appearance  were  lower  for  C  and  D  than  for  A  and  B. 

In  contrast  to  the  significant  difference  obtained  on  the  "appearance 
before  cooking"  scale,  the  differences  obtained  with  the  "after  eating"  scale 
were  not  statistically  significant,  although  the  means  were  in  the  expected 
direction.  This  was  true  for  the  ratings  of  the  homemakers  and  for  all 
members  of  the  households. 

When  the  homemakers  were  asked  to  give  their  "interest  in  selecting" 
ratings,  the  means  not  only  were  in  the  expected  direction,  but  the  differences 
were  statistically  significant.  This  particular  scale,  used  with  the  homemaker, 
evidently  represents  a  more  sensitive  device  for  differentiating  between  the 
four  products  after  they  have  been  served  and  eaten  by  the  family . 

If  this  research  had  followed  the  typical  design  of  using  just  an  after 
eating  scale,  the  conclusion  would  have  been  that  preferences  for  the  four 
products  were  not  significantly  different. 

If  the  research  had  used  only  the  "appearance  before  cooking"  and  "after 
eating"  scales,  the  conclusion  would  have  had  to  be  that  although  a  difference 
was  operative  when  the  products  were  first  inspected,  it  seemed  to  dissipate 
after  the  potatoes  were  cooked,  served,  and  eaten.  When,  however,  the  home- 
maker  was  faced  with  a  more  sensitive  final  question,  the  results  did  yield  a 
significant  difference.  This  more  sensitive  question  has  two  features*  It 
puts  the  homemaker  in  a  situation  in  which  making  a  choice  is  implied  and 
asks  her  to  consider  how  her  entire  family  felt  about  the  given  product. 

The  question  arises  as  to  whether  the  "interest  in  selecting"  scale  might 
be  the  only  scale  to  use  in  experiments  such  as  this.  Data  to  follow  will 
indicate  that  when  the  critical  variable  is  such  that  it  could  be  operative 
on  initial  visual  inspection,  an  "appearance  before  cooking"  scale  should  be 
used.  The  "after  eating"  scale  might  be  necessary  as  a  device  for  making  all 
of  the  respondents  in  the  households  concentrate  upon  arriving  at  a  firm 
judgement.  The  present  data  strongly  suggest,  however,  that  for  purposes  of 
statistical  analysis,  the  homemakers *  scales,  especially  the  "interest  in 
selecting"  scale  for  a  product  like  this,  produce  the  answer  to  the  problem 
of  the  relation  between  the  product  variations  and  consumer  preference. 

Correlations  Between  the  Preference  Scales 

The  correlations  between  the  three  scales,  based  upon  the  homemaker 
ratings,  are  given  in  table  2. 
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Table  2. — Correlations  between  homemakers •  preference  ra 

frozen  french-fried  potatoes  l/ 


Rating  scale 
and  pack 


Appearance  before 
cooking 


After  eating; 
A  . 


15  ••••••• 

0  •♦♦«•«• 

D  ....... 


Interest  in  selecting: 


A 

B 

C . 


€««•«•  • 


0c70 
.60 
.78 
o59 


.65 

.62 

.71 
.76 


0.80 

.79 

.88 

,77 


l/  The  higher  the  number  the  greater  the  correlation  between  scales. 

In  general,  these  correlations  are  relatively  high.  The  homemakers  who 
gave  a  product  high  ratings  on  its  appearance  before  cooking  tended  to  give 
it  high  ratings  after  eating.  Similarly,  a  high  rating  on  appearance  tended 
to  go  with  a  high  "interest  in  selecting"  rating.  Finally,  a  high  rating 
after  eating  tended  to  be  followed  by  a  high  "interest  in  selecting"  rating. 
To  a  considerable  extent,  then,  one  could  use  the  "appearance  before  cooking" 
ratings  to  predict  the  "interest  in  selecting"  ratings  (or  the  rating  after 
eating). 

These  rather  high  correlations  between,  the  three  scales  raise  an  impor- 
tant question.  The  "interest  in  selecting"  scale  can  be  considered  the  key 
scale  in  the  set  of  three  because  of  the  results  and  discussion  previously 
presented.  It  also  was  the  final  scale  applied  in  the  set  of  three.  The 
question  now  becomes  which,  if  either,  of  the  two  earlier  ratings  was  more 
related  to  the  "interest  in  selecting"  ratings.  In   other  words,  which  rating, 
"appearance  before  cooking"  or  "after  eating,"  had  greater  influence  on  the 
final  "interest  in  selecting"  ratings? 

The  answer  to  this  question  is  obtained  by  the  determination  of  the 
partial  correlations  involved.  These  partial  correlations  are  given  in  table  3„ 
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Table  3» — Partial  correlations  between  homemakers'  preference  ratings  of  four 

packs  of  frozen  french-fried  potatoes 


Appearance  before 

Rating  after  eating 

cooking  and  interest 

and  interest  in 

Pack 

in  selecting 

selecting 

(rating  after  eating 

(appearance  before 

held  constant) 

cooking  held  constant) 

.A.  ••••••• 

0o21 

O.63 

.31 

.6? 

.07 

.75 

.60 

.61 

The  appearance  of  packs  A,  B,  and  C  before  cooking  bears  little  relation- 
ship to  the  "interest  in  selecting"  ratings,  when  rating  after  eating  is  held 
constant.  But  when  appearance  before  cooking  is  held  constant,  there  remain 
substantial  correlations  between  ratings  after  eating  and  interest  in  selecting. 
For  these  three  products,  the  homemakers'  "interest  in  selecting"  ratings  were 
considerably  under  the  influence  of  their  ratings  after  eating  but  little  so 
for  the  initial  appearance  ratings.  This  strongly  suggests  that  a  different 
basis  for  judgement  or  new  criteria  might  have  come  into  play  after  these 
products  were  served  and  eaten. 

In  the  case  of  product  D,  however,  there  is  still  a  substantial  corre- 
lation between  the  appearance  ratings  and  interest  in  selecting  ratings,  when 
rating  after  eating  is  held  constant.  In  this  instance,  the  initial  appearance 
evaluation  was  as  much  of  an  influence  on  the  final  interest  in  selecting  rating 
as  the  rating  after  eating. 

Cues  Used  in  the  "Appearance  Before  Cooking"  Evaluations 

No  mention  was  made  to  the  homemakers  as  to  the  nature  of  the  critical 
variable  (proportion  of  slivers,  small  pieces,  and  irregular  pieces)  that  dif- 
ferentiated the  four  products.  The  respondents,  therefore,  had  to  locate  or 
determine  some  cues  or  attributes  of  the  given  products  in  order  to  arrive  at 
their  evaluations.  This  information  was  obtained  from  the  homemakers  when  they 
were  asked  to  give  the  reasons  for  their  ratings  on  each  of  the  three  scales 
for  a  given  product. 

Although  every  effort  had  been  made  to  make  the  four  products  equivalent 
in  all  respects  except  variation  in  proportion  of  odd-sized  pieces  it  is 
apparent  that  many  homemakers  did  not  locate  this  particular  cue  on  initial 
inspection  of  the  products.  This  is  seen  in  the  reasons  given  for  the  "appear- 
ance before  cooking"  ratings  (table  k).     Considerable  proportions  of  homemakers 
said  they  gave  their  ratings  on  the  basis  of  the  fact  that  a  product  had  a  nice 
color,  looked  homemade,  looked  fresh,  or  looked  crisp  and  firm. 
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Table  k. — Reasons  given  by  homemaker6  for  "appearance  before  cooking"  ratings  of  k  packs 

french-fried  potatoes 


Pack 

Pack 

Pack 

Pack 

Reason 

A 

B 

C 

D 

Pet.  of 

Pet.  of 

Pet.  of 

Pet.  of 

Home- 

Home- 

Home- 

Home- 

Home- 

Home- 

Home- 

Home- 

Favorable 

makers 

makers 

makers 

makers 

makers 

makers 

makers 

makers 

Uniform  size,  cut  evenly. . . . 

75 

28 

81 

30 

36 

1U 

2k 

9 

70 

26 

58 

21 

76 

29 

52 

19 

No  (few)  ends,  or  small 

29 

n 

13 

5 

10 

I) 

7 

3 

Light  color,  tan,  light 

65 
2k 

2k 

9 

K3 

39 

18 
Ik 

kj 
52 

18 
20 

k6 
27 

17 

Good  dark  color,  potato 

10 

Uniform  color,  even  color. . . 

Ik 

5 

11 

k 

■» 

2 

6 

2 

Looked  good,  looked  home- 

63 
k2 

32 

2k 
12 

68 

29 

32 

25 
11 

12 

58 
26 

30 

22 
10 

11 

59 
U7 

29 

22 

13 

Looked  crisp,  firm,  not 

11 

Looked  clean,  no  dlscolora- 

15 
9 

6 
3 

20 
8 

7 
3 

10 

6 

k 
2 

15 
9 

6 

Separate  easily,  not  frozen 

3 

Frost  not  30  heavy,  no 

1 
k 

2 

2 
3 

1 
1 

5 

1 

2 
* 

1 

■:: 

Not  greasy,  no  "after- 

— 

Just  average,  as  good  as 

8 
7 

3 
3 

8 
12 

3 
It 

18 
7 

7 

3 

16 

5 

6 

2 
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Table  k. — Reasons  given  by  homemakers  for  "appearance  before  cooking"  ratings — Continued 


Reason 

Pack 

A 

Pack 

B 

Pack 

c 

Pack 
D 

Unfavorable 
Size  not  uniform,  unevenly 

Not  right  size,  length  or 
width  ............. 

Too  many  ends  or  small 

Pet.  of 
Home-   Home- 
makers  makers 

10      k 

15      6 

3      3 

17      6 

8      3 

k             2 

13      5 
5      2 

1  * 

2  1 

3  3 

Pet.  of 
Home-   Home- 
makers  makers 

13      5 
2k             9 

21      3 

7  3 

12  k 

h               1 

13  5 
6       2 

5      2 
1     * 

8  3 

Pet.  of 
Home-   Home- 
makers  makers 

17      6 

16     6 

28     ll 

Ik             5 

9     3 

3     l 

15     6 
k               2 

k                2 
5      2 
8     3 

Pet.  of 
Home-   Home- 
makers  makers 

27     10 

'    2^       Q 

! 

^5  17 
7     3 

13  5 
3     1 

16      6 

10      l+ 

k              1 

2                1 

7     3 

Color  too  light. ............ 

Color  too  dark 

Didn't  look  good,  not 

Didn't  look  crisp,  or  firm, 

266 

270 

266 

267 

*  Less  than  1  percent. 


The  fact  that  these  particular  cues  were  irrelevant  is  seen  in  the  pro- 
portions using  them  per  product.  These  proportions,  based  upon  all  homemakers 
rating  a  given  product,  tend  not  to  be  particularly  different  from  one  product 
to  another.  For  example,  between  17  and  2k  percent  of  the  homemakers  gave 
"light  color,"  "tan  color,"  or  "light  brown  color"  as  the  reasons  for  their 
ratings  of  the  four  products i 

Percent  mentioning  "light  color," 
Pack  "tan  color,"  "light  brown  color" 

A  2k 

B  - —  18 

C  IS 

D  — - 17 
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Tiie  data  across  the  four  products  are  similar  for  such  cues  as  "look  home- 
made," "look  fresh"  and  "look  crisp  and  firm."  Although  these  irrelevant  cues 
did  not  serve  to  differentiate  between  the  four  products,  as  reflected  by  their 
use  among  all  homemakers,  they  did  distinguish  between  high  and  low  raters  of  a 
given  product. 

The  relevant  cue  or  attribute  (proportion  of  odd-sized  pieces)  was  not 
detected  by  the  great  majority  of  the  homemakers.  This  is  seen  in  the  percent- 
ages of  all  homemakers  who  gave  "size,"  "length,"  or  "uniformity"  reasons  in 
accounting  for  their  ratings  of  "appearance  before  cooking."  The  highest 
percentages  using  this  type  of  cue  in  their  ratings  are  found  in  the  28  per- 
cent for  pack  A  and  the  30  percent  for  pack  B  who  said  they  rated  these  pro- 
ducts as  they  did  because  of  their  uniform  size  and  even  cuts. 

Although  relatively  few  homemakers  seemed  to  have  detected  the  relevant 
cue  on  their  initial  inspection  of  the  four  products,  this  cue  was  operative 
in  distinguishing  the  products  from  one  another.  The  proportions  giving 
"uniform  size;  cut  evenly"  as  the  reasons  for  their  "appearance  before  cooking" 
ratings  is  only  Ik  percent  for  product  C  and  9  percent  for  product  D.  These 
percentages  are  in  contrast  to  the  28  percent  and  30  percent  giving  this 
reason  for  products  A  and  B,  which  actually  contained  fewer  uneven  pieces • 

The  proportions  giving  as  a  reason  "no  (few)  small  pieces"  drops  from 
11  percent  for  product  A  to  3  percent  for  product  D.  Or,  "too  many  ends  and 
small  pieces"  increases  from  3  percent  of  the  homemakers  for  product  A  to  17 
percent  for  product  D. 

These  cues  also  distinguished  the  high  from  the  low  raters  of  a  partic- 
ular product.  This  is  especially  true  for  "too  many  ends  and  small  pieces" 
as  applied  to  the  ratings  of  products  C  and  D. 

In  summary,  many  homemakers  did  not  detect  the  relevant  cue  (proportion  of 
odd-shaped  pieces)  on  initial  inspection  of  these  products.  The  significant 
difference  obtained  for  the  "appearance  before  cooking"  scale  must  have  been 
due  to  the  group  who  did  identify  the  relevant  cue  because  the  irrelevant  cues 
could  not  bave  produced  this  significantly  different  set  of  results. 

Cues  Used  in  "After  Eating"  Evaluations 

Obviously,  after  the  potatoes  had  been  heated  and  were  served,  the  pro- 
portions of  slivers,  small  pieces,  and  irregular  pieces  were  uncbanged.  The 
above  data  showed  that  when  a  differentiating  cue  was  detected  on  initial 
inspection,  it  was  the  variable  under  investigation.  When  we  turn,  however,  to 
the  cues  used  (as  reflected  in  the  reasons  given)  in  the  ratings  after  eating, 
the  various  "size,"  "length,"  or  "uniformity"  reasons  were  very  seldom  used 
(table  5).  Although  some  homemakers  used  this  type  of  cue,  in  the  initial 
inspection,  they  rarely  used  it  when  rating  the  products  after  eating.  The 
highest  percentages  observed  for  this  type  of  cue  are  7  percent  accounting  for 
their  rating  of  product  D  on  the  basis  of  "too  many  ends  and  small  pieces"  and 
5  percent  saying  their  rating  of  product  A  was  due  to  the  "good1,  or  "right" 
size  of  the  product.  Furthermore,  this  type  of  cue  did  not  separate  very 
sharply  those  who  rated  a  given  product  high  from  those  who  rated  it  low. 
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Table  5. — Reasons  given  by  homemakers  for  "after  eating"  ratings  of  k  packs  of  frozen  french- fried 

potatoes 


Reason 


Pa  orable 

Uniform,  cut  evenly  

Good  size,  right  size  . . , 

No  (few)  ends  or  small 
pieces 

Good  dark  color,  potato 
color 

Looked  good,  looked  home- 
made   „ 

Crisp,  not  soft  or  soggy 

Tender  inside,  flaky, 
moi st  «...<......•.••.. 

Cooked  well,  uniformly, 
browned  evenly 

Not  greasy,  no  "after- 
taste"  

Good  taste,  flavor  

Fresh  taste,  homemade 
taste 

Stayed  firm,  held  shape 

Good  quality 

Convenience,  ease  of 
preparation ........... 

Time  saving  

Liked  them,  family  liked 
them 

Just  average,  as  good  as 
any  *....«............< 

All  other 


Pack 

A 


Pet.  of 
Home-   Home- 
makers  makers 


2 
Ik 

k 

kl 

10 

114 


15 

5 
5 


16 
k$ 


58 

22 

k€ 

17 

6k 

2k 

60 

23 

60 

23 

15 

6 

5 

2 

8 

3 

k 

2 

Pack 

B 


Pet.  of 
Home-   Home- 
makers  makers 


It 

6 

3 

31 

k 
116 


15 

5 

3 


12 

2 

kk 


37 

Ik 

50 

19 

68 

26 

6k 

2k 

55 

21 

Ik 

5 

5 

2 

5 

2 

7 

3 

Pack 
C 


Pet.  of 
Home-   Home- 
makers  makers 


2 

3 

19 

6 

81 


29 

k 


2. 

31 


to 

15 

k9 

19 

57 

22 

66 

25 

1*3 

16 

17 

6 

6 

2 

5 

2 

6 

2 

11 

3 

2 


Pack 
D 


Pet.  of 
Home-   Home- 
makers  makers 

3      1 

9      3 


19 


5 

2 

77 

29 

32 

12 

38 

Ik 

69 

26 

66 

25 

53 

20 

6 

2 

3 

1 

6 

2 

1 

-.;• 
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Table  5.--  Reasons  given  by  homemakers  for  "after  eating"  ratings—Continued 


Pack 

Pack 

Pack 

Pack 

Reason 

A 

B 

C 

D 

Pet.  of 

Pet.  of 

Pet.  of 

Pet.  of 

Unfavorable 

Home- 
makers 

Home- 
makers 

Home- 
makers 

Home- 
makers 

Home- 
makers 

Home- 
makers 

Home- 
makers 

Home- 
makers 

Size  not  uniform,  unevenly 

3 

1 

1 
2 
3 

* 

1 
1 

k 

h 
2 

2 
2 

1 

3 
19 

1 

Not  right  size,  length  or 

2 

Too  many  ends,  small 

7 

8 

3 

11 

k 

12 

5 

26 

10 

Didn't  cook  well,  not 

7 

3 

9 

3 

17 

6 

22 

8 

Not  crisp,  too  soft,  too 

50 

19 

59 

22 

57 

22 

1*9 

19 

Too  greasy,  left  an  "after- 

13 

15 

5 
6 

19 
12 

7 

5 

27 

18 

10 
7 

15 

21 

6 

Poor  taste,  poor  flavor  . . . 

e 

Not  a  fresh  taste,  flat 

30 
7 

11 
3 

28 
7 

11 
3 

23 
5 

9 

2 

25 
11 

9 

Didn't  hold  shape  or 

k 

2 

l 

k 

2 

— 

— 

1 

* 

8 

3 

8 
1 

3 

5 

2 

13 
2 

5 

1 

Number  of  homemakers  . . . . 

26^ 

265 

26k 

26U 



*  Indicates  less  than  1  percent. 


The  cues  most  often  used  in  the  evaluations  after  eating  these  products 
were  crispiness  and  not  being  soft  or  soggy.  Other  cues  were  "not  greasy," 
"taste  (homemade,  good  flavor),"  "tender,"  and  "color  (browned  evenly,  good 
color,  brown  color)." 

Only  one  of  the  cues  revealed  in  this  set  of  reasons  was  differentiating 
between  the  four  products,  "crisp;  not  soft  or  soggy."  The  percentage  of 
homemakers  who  gave  this  as  a  reason  for  their  rating  drops  from  k-3   percent  for 
product  A  and  kk  percent  for  product  B  to  30  percent  for  product  C  and  29  per- 
cent for  product  D. 
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These  cues  differentiated  high  from  low  raters,  but  this  seemed  to  apply- 
equally  to  each  product. 

These  data  indicate  that  the  basis  of  judgement  shifted  from  one  type  of 
cue  to  another  in  going  from  the  ratings  for  "appearance  before  cooking"  to  the 
ratings  "after  eating."  To  some  extent  the  proportion  of  slivers,  small  pieces, 
and  irregular  pieces  -was  the  critical  cue  in  the  initial  ratings  but  was  less 
so  for  the  ratings  "  after  eating."  the  critical  cue  now  seemed  to  become 
crispiness  or  sogginess  of  the  cooked  french-fried  potatoes.  The  explanation 
for  this  shift  could  lie  in  the  effect  of  cooking  packs  containing  large 
proportions  of  slivers  and  small  pieces  of  potatoes.  It  could  be  that  these 
smaller  pieces  browned  so  much  more  quickly  that  the  homemaker  removed  the  pan 
from  the  oven  and  served  the  french-fried  potatoes  before  the  larger,  regular 
pieces  had  cooked  thoroughly.  If  this  was  the  case,  the  relevant  cue  could 
well  become  "sogginess,"  with  the  homemaker  not  appreciating  the  contribution 
that  the  slivers  and  small  pieces  had  made  to  this  condition. 

In  any  event,  however,  we  have  already  seen  that  differentiating  cues  were 
not  sufficiently  detected  to  produce  a  significant  difference  in  the  ratings 
"after  eating." 

Cues  Used  in  "Interest  in  Selecting"  Evaluations 

Much  the  same  situation  is  encountered  when  the  cues  used  in  the  "interest 
in  selecting"  ratings  are  sought  in  the  reasons  given  for  the  ratings  of  "the 
respective  products.  In  general,  very  few  homemakers  used  "size,"  "length, 
or  "uniformity"  cues  for  these  particular  ratings  (table  6).  An  exception  is 
the  12  percent  who  said  their  rating  of  product  D  (50  percent  uneven  pieces) 
was  due  to  "too  many  ends  and  small  pieces 0" 

The  greatest  number  of  homemakers  justified  their  rating  of  this  scale  on 
the  basis  of  "liking"  the  product  or  "my  family  liked  them."  Such  reasons  do 
not,  of  course,  provide  us  with  the  cues,  or  attributes  of  the  products,  we ^ are 
seeking.  The  reasons  which  referred  to  cues  were  "crisp;  not  soft  or  soggy  ; 
"not  greasy,"  "taste  or  flavor,"  "tender,"  etc.  These  latter  cues,  however, 
tended  to  be  used  with  about  equal  frequency  in  explaining  the  reasons  given 
for  the  rating  of  each  of  the  four  products.  The  "liked  them  and  my  family 
liked  them"  reasons  were  highest,  3h  percent,  for  product  A  and  lowest,  23 
percent,  for  product  D.  We  are  unable  to  identify  the  specific  cues  which 
gave  rise  to  these  statements.  Since  the  homemaker  was  being  asked  to  con- 
dense her  own  and  her  family's  opinions  into  a  single  answer,  it  is  under- 
standable that  such  general  responses  should  be  evoked  on  this  question. 

Since,  however,  cues  reflecting  the  influence  of  the  proportions  of  uneven 
pieces  present  in  the  different  products  did  not  "come  through"  in  sharp  detail 
in  either  the  "after  eating"  or  the  "interest  in  selecting"  ratings,  it  is 
assumed  tbat  some  difference  in  the  products  became  critical  after  they  had 
been  cooked.  This  difference,  which  is  significant  between  products,  is  re- 
flected in  the  "interest  in  selecting"  ratings.  But  it  is  further  assumed 
that  the  difference  in  proportion  of  small  and  odd- shaped  pieces  present  in  the 
products  was  responsible  for  the  resulting  difference  in  quality  after  cooking. 
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Table  6.-- Reasons  given  by  homemakers  for  "interest  in  selecting"  ratings  of  k  packs  of  frozen 

fried  potatoes 


Reason 


Favorable 

Uniform  size,  cut 
evenly 

Good  size,  right 
size 

No  (few)  ends  or  small 
pieces 

Good  dark  color,  potato 
color 

Looked  good,  looked  home- 
made 

Tender  inside,  flaky, 
moist 

Cooked  well,  uniformly 

Not  greasy,  no  "after- 
taste" 

Good  taste,  good  flavor 

Fresh  taste 

Are  crisp,  not  soft  or 
soggy 

Stayed  firm,  held  shape 

Good  quality 

Convenience,  ease  of  prep- 
aration 

Time  saving 

Liked  them,  family  liked 
them 

All  other 


Pack 
A 


Pet.  of 
Home-   Eome- 
makers  makers 


Pack 
B 


12 

18 

15 
12 

26 

k-9 
25 

37 
7 
5 

22 
13 

36 


5 
7 

6 

5 

10 
19 

10 

111 

3 

2 

9 

5 

33 


Pet.  of 

Home-   Home- 
makers  makers 


11 

3 

11 

25 
kl 

25 

31 

8 

11 

2k 

11 
37 


1 
It 

9 

15 
9 

12 

3 
U 

9 
1* 

33 


Pack 
C 


Pet.  of 
Home-   Home- 
makers  makers 


Pack 
D 


12 


11 

It 

7 

3 

20 

3 

50 

20 

12 

5 

25 

10 

6 

2 

6 

2 

21 

3 

5 

If 

71. 

29 

Pet.  of 
Home-   Home- 
makers  makers 


10 


10 

'-! 

12 

5 

20 

8 

35 

14 

20 

8 

32 

12 

6 

2 

5 

2 

15 

6 

10 

1* 

58 

22 

-  19  - 


Table  6.— Reasons  given  by  homemakers  for  "interest  in  selecting1"  ratings—Continued 


Reason 


Unfavorable 

Size  not  uniform,  unevenly- 
cut  . . . 

Not  right  size,  length  or 
width 

Too  many  ends  or  small 
pieces 


Pack 
A 


Pet.  of 
Home-   Home- 
makers  makers 


Didn't  look  good 


Tough,  dry,  brittle,  got 
too  hard 


Didn't  cook  well,  not 
uniformly 


Too  greasy,  left  an  "after- 
taste". 0 

Poor  taste,  poor  flavor. . . . 

Not  a  fresh  taste,  flat 
taste  


Not  crisp,  too  soft,  too 
soggy 


Didn't  like  them,  family 
didn't  like  them  ........ 

All  other 

Don't  know 

Number  of  homemakers  .... 


3 

2 

5 
k 

5 

13 

11 
25 

27 
15 


257 


2 

5 

9 

11 
6 


Pack 
B 


Pet.  of 
Home-   Home- 
makers  makers 


5 

2 

5 

6 

6 
12 

19 

26 

1U 

9 
6 


256 


10 

5 
3 

2 


Pack 
C 


Pet.  of 
Home-   Home- 
makers  makers 


10 
3 

5 

3 

Ik 

IS 

1? 
24 

16 

7 


6 
7 

7 

9 

6 
3 


25k 


Pack 
D 


Pet.  of 
Home-   Home- 
makers  makers 


11 

30 

8 

10 

k 

9 
20 

9 

26 

22 

15 

1 


258 


3 
1* 

12 

3 


10 

9 

6 

N 


*  Indicates  less  than  1  percent. 
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The  indication  that  a  shift  in  relevant  cues  occurred  fro: 
inspection  as  to  the  appearance  of  these  products  to  the  evalu 
after  they  had  been  cooked,  served,  and  eaten  could  explain  th< 
relations  previously  reported.  The  "appearance  before  cooking"  ratings  for^ 
products  A,  B,  and  C  had  little  relation  to  the  final  "interest  in  selecting" 
ratings ,  The  ratings  "after  eating"  had,  however,  relatively  high  relation  to 
the  "interest  in  selecting"  ratings. 

It  now  appears  that  the  initial  "appearance"  ratings  were  those  most  based 
upon  detection  of  differences  due  to  the  proportion  of  slivers  and  small  and 
irregular  pieces .  The  two  subsequent  ratings,  however,  were  based  upon  quali- 
ties that  emerged,  under  cooking.  Although  these  latter  cues  must  have  been 
based  upon  the  original  variable  (proportion  of  small  pieces),  these  "cooked 
quality"  cues  were  more  effective  in  determining  the  "interest  in  selecting" 
ratings  than  were  the  appearance  before  cooking  cues. 

The  data  on  product  D  support  this  view.  The  partial  correlation,  holding 
the  rating  "after  eating"  constant,  between  "appearance  before  cooking"  and 
"interest  in  selecting"  remained  high.  With  each  of  the  three  scales,  it  was 
this  particular  product  which  produced  the  highest  percentage  of  mentions  as 
having  "too  many  ends  or  small  pieces"  when  homeraakers  gave  the  reasons  for 
their  ratings  (tables  hf   5,  6).  In  the  one  instance  where  this  cue  was  some- 
what prominent  both  before  and  after  cooking,  the  partial  correlation  between 
"appearance"  and  "interest  in  selecting"  was  not  particularly  affected.  But, 
even  with  product  D,  most  of  the  reasons  given  for  its  ratings  were  based  upon 
considerations  other  than  "size,"  "length,"  or  "uniformity."  This  was  espe- 
cially true  for  the  ratings  given  after  eating  the  product. 

Relation  of  Preference  Ratings  to  Type  of 
French-Fried  Potatoes  Usually  Served 

For  each  of  the  three  scales,  there  were  no  significant  differences  in 
the  preference  ratings  for  the  respective  products  between  those  who  usually 
serve  frozen  french-fried  potatoes  and  those  who  usually  serve  them  homemade 
(tableTT^ 
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Table  7.— Homemakers'  mean  preference  ratings  of  4  packs  of  frozen  french- fried 
potatoes,  by  type  of  french-fries  usually  served 


>roduct 

1 

Usually  serve   1/ 

Level  of 

Rating  scale  and 

Frozen 

Homemade 

significance 

of  difference  i/ 

Home- 

Home- 

Pack 

Rating 

makers 

Rating 

makers 

Appearance  before 
cooking: 

A 
B 
C 
D 

2.82 
2.68 

3.31 
3.49 

102 
104 
102 
103 

2.90 

2.98 
3.38 
3.66 

163 
164 
162 
162 

P>.05 
P>.05 
P>.05 
P>.05 

After  eating: 

A 
B 
C 

D 

2.89 
3.13 
3-43 
3.43 

99 
102 
100 
102 

3.30 
3.33 

3.5^ 

3.65 

163 
161 
162 
160 

P>.05 
P>.05 
P>.05 
P>.05 

Interest  in 

selecting: 

A 
B 
C 
D 

3.22 
3.44 
3.78 
4.48 

101 
104 
104 
101 

3.79 

3.80 

4.14 
4.67 

163 
163 
161 

163 

P>.05 
P>.05 
P>.05 
P>.05 

1/   Based  upon  chi- square;  see  appendix. 

Relation  of  Preference  Ratings  to  Total  Family  Income 

The  total  family  income  of  the  homemakers  was  related  to  the  ratings  given 
particular  products.  This  varied,  however,  from  one  scale  to  another.  On  the 
sca^e  for  appearance  before  cooking,  the  differences  in  rating  of  products  A 
and  B  were  not  different  between  income  groups  (table  8).  But  products  C  and 
b,   which  had  larger  percentages  of  uneven  pieces,  received  significantly  poorer 
ratings  as  the  total  family  income  of  the  homemaker  increased. 

On  the  "after  eating"  scale,  the  difference  was  significant  for  products  A 
and  Bo  The  low-income  homemakers  tended  to  give  these  products  the  best  ratings 
on  this  scale.  With  the  scale  for  "interest  in  selecting,"  the  difference  was 
significant  (in  the  same  direction)  only  for  product  A. 

In  general^,  these  data  suggest  that  homemakers  with  higher  family  incomes 
were  more  likely  to  detect  a  critical  cue  and  that  those  with  low  incomes  were 
more  favorably  impressed  by  the  J,best"  product  in  this  set  of  four. 
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Table  3.--Horoemakers'  mean  preference  ratings  of  4  packs  of 

potatoes ,  by  family  income 


irenc 


Rating  scale 
and 
product L 


Low  income   Middle  income 


Appearance 
before 
cooking: 


Pack 


A 
B 
C 
D 


After 
eating: 


A 

B 
C 
D 


Interest  in 
selecting:  A 
B 

D 


( vinder 
$4,000) 


($4,000  - 


Home- 


Rating  makers 


2.49 
2.64 
3.13 
3.23 


2.62 
2.89 
3.14 
3.25 


3.14 
3.32 
3.45 
4.42 


96 
99 
96 
97 


96 
96 
94 
96 


96 
98 
97 
97 


2.97 
2.96 

3.17 
3.53 


3.28 
3.08 
3.55 
3,63 


3.76 
3.53 
3o92 
4.54 


Home- 
makers 


97 
97 
97 
97 


94 
96 

95 
95 


?6 
97 
96 

97 


Upper  income 
,000 
and  oyer, 
Home- 
Rating  makers 


3.29 
3.14 
3.38 
4.29 


AR 


3.74 
3.90 


3.77 

4.29 

4.61 
5.00 


68 

69 
68 
68 


68 
69 
70 

68 


68 

69 
69 

67 


Level  of 

significance 

of  difference  2/ 


P>,05 
P>,05 
P<.01 
P<.01 


P<.05 

p<.05 
P>.05 
P>.05 


P<.05 
P>.05 
P>.05 
P>.05 


1/  Based  upon  chi- square;  see  appendix. 
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Relation  of  Preference  Ratings  to  Age  of  Respondent 

This  analysis  is  based  on  the  after  eating  scale,  the  only  one  applied  to 
all  of  the  respondents.  A  significant  difference  in  rating  the  four  products 
on  this  scale  occurred  in  the  group  31  years  of  age  and  over  (table  9).  This 
is  the  only  group  in  which  the  trend  of  the  mean  preference  ratings  consist- 
ently improved  from  product  A  through  product  D. 

Table  9. — Mean  preference  rating  after  eating,  k  packs  of  frozen  french-fried 

potatoes,  by  age  of  respondent 


Age 


Years 

12  to  15 


20  to  30 


31  and 

over 


Pack 
A 


Pack 
B 


Rat-  Respond- 
ing  ents 


2.61 


86 


16  to  19      3.57        1*9 


138 


3«07      to9 


Rat-  Respond- 
ing   ents 

2.82    92 


3.19    52 


3.16  Iki 


3.29   1*22 


Pack 
C 


Rat-  Respond- 
ing ents 

2.68    88 


3.02    U5 


3.1*2   1U3 


3.**3   1*20 


1/  Based  upon  chi- square;  see  appendix. 


Pack 
D 


Rat-  Respond- 
ing ents 

3.26    89 


2.96    1*8 


3.19  11*0 


3«59   !*23 


Level  of 
signifi- 
cance of 
differ- 
ence^/ 


P>.05 


P>.05 


P  >.05 


P<.01 
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Pelation  of  Preference  Ratings  to  Order  of  Plac anient 

The  ratings  of  appearance  before  cooking  did  not  differ  significantly  in 
terms  of  the  particular  week  in  which  a  given  product  was  used  (table  10).  On 
the  ratings  after  eating,  products  B  and  C  did  fluctuate  significantly  in  ac- 
cordance with  the  week  in  which  they  were  used.  Product  B  received  its  highest 
preference  when  it  was  being  used  in  the  fourth  week;  its  lowest  preference 
rating  was  received  when  it  was  being  used  in  the  second  week.  Each  product 
except  B  exhibited  a  significant  difference  on  the  "interest  in  selecting" 
scale  in  accordance  with  the  week  in  which  it  was  used, 


These  significant  fluctuations  in  preference  ratings  were  most  likely 
due  to  the  frame  of  reference  established  by  the  particular  products  used  and 
evaluated  earlier. 

Table  10. — Homemakers '  mean  preference  ratings  of  four  packs  of  frozen  french- fried  potatoes,  by  order  of 

placement 


Level  of  sig- 

Rating scale 

We< 

;k  1 

Weak  2 

Week 

Week  h 

nificance  of 
difference!/ 

and  product 

Rat- 

Home- 

Rat- 

Home- 

Rat- 

Home- 

Rat- 

Home- 

ing 

makers 

ing 

makers 

ing 

makers 

ing 

makers 

Pack 

Appearance 

before 

cooking: 

A 

2.87 

69 

3.32 

66 

2.kk 

68 

2.88 

61+ 

P  >  .0= 

B 

2.61 

72 

3-3^ 

65 

3.17 

65 

2.38 

68 

P>.05 

C 

3.23 

70 

3.07 

69 

3.27 

63 

3.81 

61+ 

P>.05 

D 

3.26 

66 

fc.13 

69 

3.6U 

69 

3.32 

63 

P  >.05 

After  eating: 

A 

3.37 

68 

3.63 

65 

2.^k 

68 

3.06 

? 

P  >,05 

B 

3.21+ 

72 

3.78 

63 

3-59 

63 

2.U3 

67 

P<  .05 

C 

3.51 

69 

3.06 

70 

3.07 

62 

^.  32 

63 

P<  .05 

D 

3.02 

65 

k.01 

68 

3.90 

68 

3.10 

63 

P  >.05 

Interest   in 

selecting: 

A 

3.91 

69 

k.12 

65 

2.65 

68 

3.60 

63 

P<  .05 

B 

3-39 

72 

l+.ll 

65 

U.52 

65 

2.6k 

67 

P>  .05 

C 

3.97 

69 

3.5^ 

71 

3.29 

63 

5.17 

6k 

P<.01 

D 

3-79 

67 

5.U5 

67 

5.22 

69 

3.89 

63 

P<.05 

l'  Based  upon  chi-square;  see  appendix. 


Preference  Ratings  on  First  and  Fifth  Placements 

Approximately  one-half  of  the  households  who  had  rated  a  given  product 
during  the  first  week  were  given  that  same  product  during  the  fifth  week. 
They  were  not  told  that  this  was  the  same  product.  This  analysis  was  based 
upon  the  mean  of  the  individual  differences  in  the  two  ratings  given  a  par- 
ticular product.  For  appearance  before  cooking  there  was  no  significant 
difference  between  ratings  in  the  first  and  fifth  weeks  for  any  of  the  packs 
(table  11).  In  other  words,  experience  with  the  entire  series  did  not  affect 
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db  of  the  respective  products  on  this  scale., 

Products  C  and  D  received  significantly  different  ratings  after  eating. 
Product  C  received  a  higher  mean  rating  in  the  fifth  week  than  it  had  on  the 
first  week.  Product  D  received  a  lower  preference  rating  in  the  fifth  week. 
Apparently,  experience  with  the  entire  series  was  conducive  to  improving  the 
reactions  to  product  C  in  the  re-test  during  the  fifth  week.  The  opposite 
effect  seems  to  have  occurred  with  product  D* 

None  of  the  ratings  was  significantly  different  between  the  first  and 
fifth  weeks  on  the  "interest  in  selecting"  scale. 


Table  II < --Mean  difference  in  homemakers'  ratings  of  same  pack  of  frozen  french- 
fried  potatoes  on  first  and  fifth  placements 


Rating  scale 
and  product 


Home- 
makers 


Appearance 
before 
cocking: 


Pack 

A 
E 
C 
D 


Mean 
difference 
in 
ratings  1/ 


32 


After 
eating: 


A 

C 
D 


Interest 
in 

selecting: 


■0.06 

-63 

•  54 


Degrees 

of 
freedom 


0.17 

32 

«89 

34 

.69 

34 

.40 

31 

Level  of 
significance 
of  mean 
difference 


.24 

.63 

.18 

.32 

1.27 

2,70 

1.56 

2.89 

32 
33 
32 
31 


A 

B 
C 
D 


"32 


39 


-.09 

*09 

1.08 

.91 


P  >.05 
P^.05 
P^.05 
P  >.05 


P>.05 
P  >.05 
P<  .05 
P<  .01 


.16 

15 
1.21 
1.25 


31 
33 
38 
32 


P>.05 
P>.05 
P>.05 
?>.05 


1/  A  negative  mean  difference  indicates  that  the  rating  of  a  given  product 
was  lower  on  the  fifth  placement* than  on  the  first. 
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APPENDIX 


The  chi -square  test  of  significance  was  used  in  evaluating  the  differences  in 
the  various  analyses  of  the  preference  ratings,  The  use  of  this  p3     Lar 
test  was  based  upon  the  assumption  that  the  steps  in  scales,  r:ee 

used  in  this  research,  represent  graded  discrete  categories, 
that  the  steps  in  the  scales  represent  equal  intervals. 

In  calculating  these  chi-squares,  categoi.es  were  combined  in  order 
frequencies  of  5  o~  less. 

The  basic  data  and  the  resulting  chi- square  are  illustrated  in  the  frequencies 
obtained  with  the  "appearance  before  cooking"  scale: 


Scale 

Pack 

Pack 

Pack 

Pack 

•position 

A  __ 

_3_ 

__£__ 

D 

1 

IOU 

104 

9k 

33 

2 

k6 

57 

kl 

ko 

3 

^ 

26 

22 

31 

k 

18 

L7 

22 

Ik 

5 

3 

Ik 

25 

16 

6 

29 

33 

39 

56 

T-ll 

IT 

Ik 

_23 

_H 

267 

270 

266 

269 

Chi- square  =  ^3*7520 
Degrees  of  freedom  =  18 
P<.01 


The  Guestionnaires  and  Rating  Scales 


The  questionnaires  and  rating  scales  are  reproduced  beginning  on  page  23,  The 
Wave  II  questionnaire,  together  with  the  "interest  rating"  scale,  was  also  used 
during  Waves  III  through  VI,   because  the  procedures  of  the  interview  situation 
were  indentical  during  all  contacts  beyond  the  first* 
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WAVE  1  -  QUESTIONNAIRE 

CONSUMER  RATINGS  AND  PREFERENCES  FOR 
FROZEN  FRENCH-FRIED  POTATOES 


Time  Interview  Started 


A.M, 


P.M.  Time  Interview  Ended 


A.M. 


P.M. 


1.  About  how  often  did  you  serve  pota- 
toes to  your  family  during  the  past 
week;  that  is  from  Sunday  through 
Saturday? 


2.   How  many  times  did  you  serve  french- 
fried  potatoes  during  the  past  week? 


(SKIP  TO  C.5) 


Times 


None 


(IF  "NONE"  TO  Q.l  OR  Q.2,  CONTINUE 
WITH  Q.3) 

3.  Have  ;you  served  french- fried 
potatoes  to  your  family  within 
the  past  month? 


(SKIP  TO  Q.5) 


Yes 


No 


k.      '(IF  "YES")  About  how  many 
times  did  you  serve  french- 
fried  potatoes  in  the  past 

month? 

Times 


When  you  do  serve  french- fried  pota- 
toes; do  you  usually  buy  frozen 
french-fried  potatoes  or  do  you 

serve  them  homemade? 

(RSCCRD  ONE  ANSWER  ONLY) 


SK  Q  *  s  6-7  ) 


(ASK  Q.3) 


(ASK  Q.9) 


Usually  buy  frozen 


Usually  serves 
homemade 


Never  serves  french- 
fried  potatoes 


(IF  USUALLY  BUYS  FROZEN  FRENCH-FRIED 
POTATOES) 

6.  Why  is  it  that  you  usually  buy 
frozen  french-fried  potatoes? 


7.  Are  there  any  things  that  you 
don't  like  about  frozen  french- 
fried  potatoes? 


(IF  USUALLY  SERVES  HOMEMADE  FRENCH- 
FRIED  POTATOES) 

8.  Why  is  it  that  you  don't  usually 
serve  frozen  french-fried  pota- 
toes? 

HOUSEHOLD  CHARACTERISTICS 

Now  I  would  like  to  find  out  whether 
there  are  any  differences  of  opinions 
between  people  in  different  age  groups, 
different  income  groups,  different 
education  groups  and  so  on.   So  will 
you  tell  me  first.. 

9.  What  members  of  your  family  are 
presently  living  at  home?   (LIST 
IN  TERMS  OF  RELATIONSHIP  TO  RES- 
PONDENT ) 

10.  What  was age  last 

birthday? 

11.  Are  there  any  other  people  who 
usually  eat  most  of  their  meals 
with  you? 


Yes 


No 
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Non-family  members  who  eat  mo; 
of  meals  with  family 


10, 


11. 


12. 


__ 


(HAND  RESPONDENT  INCOME  CARD) 
12.  What  was  the  family's  total 

income  last  year  (1959) 

before  taxes? 


HOUSEHOLD  MEMBERS 

AGE 

SEX 

1. 

Respondent 

2. 

3. 

U. 

5. 

6. 

7. 

8. 

9. 

Wave  I  Questionnaire  -  Continued 

Serial  number  on 
I  interview- - 


;xt 


Best  time  for 


13.  What  was  the  highest  grade  or 
years  of  school  you  completed? 
(CIRCLE  ONE) 

Grammar  school  123^5^78 
High  school     12  3^ 
College        12  3^ 

(FOR  RESPONDENT  ONLY  -  BY  OBSERVATION) 

Sex:   Female Male 

Race:   White         Other 


INTERVIEWER' 
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29 


APPEARANCE  BEFORE  COOKING 


From  this  rating  scale  you  will  see  that  your  opinion  of  these  frozen  french- 
fried  potatoes  can  "be  expressed  anywhere  from  "Dislike  extremely  the  way  they 
look"  up  through  "Like  extremely  the  way  they  look."  Put  an  "X"  in  the  one 
block  that  best  expresses  how  these  frozen  french-fried  potatoes  look  to  you 
before  they  are  cooked. 

Like  extremely  the  way  they  look 


Neither  like  nor  dislike 
the  way  they  look 


Dislike  extremely  the  way  they  look 


30 


RATING  AFTER  EATING 

From  this  scale  you  will  see  that  your  opinion  of  these  frozen  french-fried 
potatoes  can  be  expressed  anywhere  from  "Dislike  extremely'1  up  through  "Like 
extremely,,"  Put  an  "X"  in  the  one  block  that  best  expresses  your  opinion  of 
these  frozen  french-fried  potatoes. 

Like  extremely 


] 


Neither  like  nor  dislike  them 


Dislike  extremely 
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WAVE  2  -  QUESTIONNAIRE 


CONSUMER  RATINGS  AM)  PREFERENCES  FOR 
FROZEN  FRENCH-FRIED  POTATOES   " 


Time  Interview  Started    A.M.  P.M.  Time  Interview  Ended    A.M. 


(USING  RESPONDENT'S  "APPEARANCE  BEFORE 
COOKING"  SCALE) 

1.  I  notice  that  you  rated  these 

frozen  french-fried  potatoes  here 
(POINT).  What  was  it  about  these 
potatoes  that  made  you  decide  to 
give  them  the  rating  as  to  how  they 
looked  before  you  cooked  them? 


(USING  RESPONDENT'S  "RATING  AFTER 
EATING"  SCALE) 

2.  When  you  rated  these  potatoes  after 
eating  them  you  gave  them  this 
rating  (POINT).  What  was  it  about 
these  potatoes  that  made  you  give 
them  the  rating  after  you  ate  them? 


P.M. 


3.   (HAND  RESPONDENT  YELLOW  CARD) 
If  you  were  going  to  have  frozen 
french-fried  potatoes  for  dinner 
today,  how  inclined  would  you  be 
to  select  the  potatoes  we  have 
just  been  talking  about?  Consider 
now  how  your  entire  family  felt 
about  them.  You  see  you  can  ex- 
press your  opinion  anywhere  from 
"no  question  about  it  -  I  would 
not  select  these"  up  through  "no 
question  about  it  -  I  would  se- 
lect these."  Put  an  "X"  in  the 
one  block  that  expresses  your 
opinion. 


k*     Why  did  you  give  these  potatoes 
that  rating? 


I 


Serial  number  on  packages 
left  for  next  interview — 

Best  time  for  next 
interview  — 


Placement  # 


INTERVIEWER: 
DATE: 
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INTEREST  RATING 


No  question  about  it  -  I  would  select  these 


□ 


Don't  know  whether  I  would  or  not 


No  question  about  it  -  I  would  not  select  these 
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Table  13.— How  many  times  did  you  serve  fr each-fried  potatoes  to  your  family  during  the  past  week? 

(Asked  of  homemakers  who  served  potatoes  in  past  week. ) 


Number  of  times  served  weekly 

Total 

Background 

inter- 

characteristic 

One 

Two 

Three 

Four 

Five 

or 
more 

None 

views 

Home- 
makers 

Pet. 
38 

Home- 
makers 

37 

Pet. 
13 

Home- 
makers  Pet. 

Home- 
makers  Pet. 

Home- 
makers  Pet. 

Home- 
makers 

Pet. 
k2 

Home- 
makers 

111 

12     k 

7    2 

k           1 

123 

2$k 

Age  of  homemaker: 

Under  35  years 

k2 
27 
k2 

kl 

32 
39 

10 
17 
10 

9 
20 

9 

5     5 
k          5 
3    3 

3    3 
2    3 
2     2 

2     2 

1     1 
1     1 

in 

33 

k9 

39 
kS 

103 

Qk 

107 

Family  income:  l/ 
Under  $k,000.. 

35 
32 

33 
kl 

kl 

11 

19 

7 

10 

18 

9 

5    5 
3    3 
2    3 

3    3 

2     2 
1     1 

2     2 
2     2 

50 
36 
33 

hi 
kk 

106 

105 
75 

1/  Respondents  may  add  to  less  than  the  total  number  of  homemakers  because  a  few 
did  not  give  income  information. 


Table  1^.— Have  you  served  french-fried  potatoes  to  your  family  within  the  past  month?   (Asked  of  home- 
makers  who  had  not  served  french-fried  potatoes  in  the  past  week.) 


Background  characteristic 

Yes 

No 

Total  interviews 

Home- 
makers   Pet . 

100     79 

35     81 

28  85 
37     73 

k2           79 

29  78 
26     79 

Home- 
makers   Pet. 

27     21 

8     19 

5     15 

Ik            27 

11      21 
8     22 
7     21 

Homemakers 
127 

Affp  of*  homenwkert 

^3 

33 

51 

Family  income:  l/ 

53 
37 

33 

1/  Respondents  may  add  to  less  than  the  total  number  of  homemakers  because  a  few 
did  not  give  income  information. 
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Table  15. —About  how  many  times  did  you  serve  french- fried  potatoes  in  the  past  month?   (Asked  of  home- 
makers  who  had  not  served  french-fried  potatoes  in  the  past  week, 
but  had  served  them  in  the  past  month.) 


Background 
characteristic 

Number  of  t 

imes  served  in  past  month 

Total  inter- 

One 

Two 

Three 

Four 
more 

or 

views 

Home- 
makers 

Pet. 

Home- 
makers 

Pet. 

Home- 
makers   Pet. 

Home- 
makers 

Pet. 

Home- 
makers 

Eomemakers 

25 

26 

3k 

35 

23     23 

16 

16 

98 

Age  of  homemaker: 

Under  35 years... 
35  to  k$  years . . . 
Over  45  years .... 

8 

Q 

8 

24 
33 
22 

10 

6 

18 

29 
22 
k9 

10    29 

8     30 
5     13 

6 
1+ 
6 

18 
15 
16 

34 
27 
37 

Family  income:  1/ 

Under  $4,000 

$4,000  to  $5,999 
$6,000  and  over. 

10 
9 
6 

24 
31 
25 

10 
10 
12 

2k 
35 
50 

13     31 
5     17 
k           17 

9 

c 

J 
2 

21 

17 

8 

k2 

29 

2k 

1/  Respondents  may  add  to  less  than  the  total  number  of  homemakers  because  a  few 
did  not  give  income  information, 


Table  16.— When  you  do  serve  french-fried  potatoes,  do  you  usually  buy  frozen  french-fried  potatoes,  or 

do  you  serve  them  homemade? 


Background 
characteristic 


Homemakers 

Age  of  homemaker: 

Under  35  years... 
35  to  45  years . . . 
Over  ^5  years .... 

Family  income:    l/ 

Under  $4,000 

$4,000  to  $5,999. 
$6,000  and  over. . 


Homemade 


Home- 
makers 

I85 


Pet. 


62 


6k 

50 

61 

73 

60 

55 

69 

63 

70 

66 

kl 

55 

Type    usually    served 


Frozen 


Home- 
makers 

112 


Pet, 


37 


kl 

39 

23 

27 

48 

44 

39 

35 

36 

3i: 

3k 

45 

Ready 
cocked 


Pet. 


Never 
serve 


Home- 
makers 


Pet. 


Total  inter- 
views 


Home- 
makers 

299 


106 

84 

109 


110 

106 
75 


*   Less  than  one  percent. 

1/     Respondents  may  add  to  less  than  the  total  number  of  homemakers  because  a  few 
did  not  give  income  information. 
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